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fha purpost of th is  ttuOy wa# to ia m tlg a t*  and eo&part th® 
©ffeot# of thro© 40*«g»t o f tthyl ftlMhot on tho acquisition of mat# 
behavior. t& tho w&lto rat.
fht nos# until w i  o f tho a lloy  typo 41*44*4 by oho loo poiatts 
tot© four $«*£t* oootloao* Mmmtmu of motor forformsmoo# #©qui#itioa 
**u4: goal^oiatiag  trror® ■ o»r* ©btototsU.
■It# ©tooti©! wo®' ittter&faam& totraperltoae&lly la  4m go. tow !# o f
*50 #»3 1.0 pi®* of ©thy! alcohol por 'kilQgrm .of to% wtigfct#
Hi# rotolto ®ugg#©te& that* whoa iatro&uotd iitriiig 'Hit oofoittltloft 
of m m  bthawior, small 4oo©gt# o f  aleobol p#*€©swtu©## 4o
not iuttrftr© with man® lt&mtog#. ©si /totow*pt ,g©at*p©tobl*jg #m»r#*
A toatatl’ro hypothesis l« propowd by th® ftuttagr to  ooeomt for  
thus# d lfftrtabtol offoot# o f ©Ieoh©!.
sa-*B wm cw  or rassz eosagss
OP ALCOHOL OK 8BVSKAL SWOTS OP 
18 AS ALLEY K&ffi
I&perSmenbm inwstigntj^''toe' effect# ofalotool m  tohayier tow  
./$jr$to$*d conflicting results* $hil# west of the studio# hove found that 
.mletool produo©® impitfmout.' of: motor stud higher mental processes,; there 
■how boon & number of m.p$rimm*B whito to w  shown that email amount © 
of alcohol produo© motor excitation mud synaptic fa c il i ty ,
t o  eewral o f ’tto  ©orly mtotiee which found alcohol to  to detri* ; 
mental* the irug was adsslaletered by fumlgetioo# Arllbt C 19*39 > reported 
that continued exposure of rate to  alcohol fm m  decreased Ms©- speed of 
running in a. tmm and increased the amber o f error## Xu a similar 
study, (%$&%} collaborated Jkrlitt*# finding that rate tor on**
lemily -treated with a le  tool tm m  took lunger to loam a aase than 
control. ©mlxaslt* Maofowell mud Vicari ( I f l f  )i:- agm'ia using the fumi­
gation w©toto« fbmd tout a fter days of tmA&& the itotaint him©# 
of treated rat# tended to  sateeed ..those of control tot#  when measured 
to  a circular mass *
- ■ ;tto tosu lte  of- ttos# atodi*f aw  wot $mmm to  eH tltow to ’t o  
franks {I958) pointed out* method# o f alcohol administration such as 
t t o  ftoigation  smthed mad the-forced ingestion method which tn rtlw  
prolonged exposure to  alcohol toy show detrimental e ffec ts  totouse o f- 
chroaiG brain damage' caused by the alcohol#
to  mlternatlw method of a le tool administration that awid#
Frante*# erltlelsw  I# that o f  introduction rim stoma to-tube.*. Gantt ,(1935),
t
lifting ibi® method of induction, performed a study m  dog® to  deteral&e 
, «hel&er alcohol m s a stimulant or a depreasami m  eoa&itieaed Tea ponses 
' m i  th e . salivary m flm *  Hi® alcohol me administered a t four doaago 
-lom liii #*$# 1*5* and to 4*0-#o» par M lo p m  .of b o #  weight* 
ft© dosage o f 1*5 ##* per kilogram tad a not i  cable e ffec t on. external' 
behavior* I t  mused occasional unsteadiness amd'drsminess* fm 
addition* tli# conditioned salivary reftae decpsnwd to Of' that 
o f the control#* and the mlUBbary muscular labenoicr wOr# 135f Of -, 
the control latencies* With the larger dosages n il th® adverse affects  
' of ih® medium dosages m m  exaggerated.* However, on® msasufe^that of, 
orientation toward an ©eternal etimulu®**~r emained strong after a l l  
other measured roe ponses had. diminished* loro recently Carpenter and’ 
Macieod (1952 ), using rats mighiug 160 gus*, administered by stomach 
tub* 4 ml of 3<5fS alcohol * She alcohol had on# of two e ffnote * Either 
the So refused to  run the mmi®, or they made- wrong entrances and wa** 
totally stopped- in  a onl^d#*#®*. Small dosages of from 1*0 to -1*5 ml#, 
of 3 0  alcohol produced disturbance in the porfomane# of' rate in  
the process of acquiring the task# Ihs abu# oonoludod that die** 
turban##s of the m m  highly ■ integrated form# of neural mhavior\.eim 
occur Independently ®f those Involving lower level® of Integration*
In -another study ilaohaod (1953 ) &#lmleier#d# ■ to ■ rate, ioeag## o f  
:'■ •$*#, ■3*5, 4#©, and 4*5 ml* of-JO^ alcohol via ttomaoh tub#*.. ftt#.- 
measures of in terim tion  w#r® *. prcgrea* in  a cquare Carr ms*I'■ ’Trong 
entriesi time in the mm% and .coordination# - She were tested after  
interval* of 15* .30, and 45 a lo . Increment in performance computed 
■ a* a- composite eeor® of a ll  the above measures m s greatest la the 
run* and lea st in  the jKHsin* run*
a
A third method of alcohol< administration 1# that of inhrape r ihoneal 
injection* Quo of the early studios to  mo th is method was that of 
liaclit* Bloom* and flog (IfSX)* they Injested rata intraper itcme&X ly  
with varying toXwmmi .of- & to  4 % solutions of alcohol* the f i r s t  effects  
were rof'OrtgHl- with injection of 60 'to 61 mg# of the drug# the o ffsets  
In a circular mas© wars ^tmmmn ©f progression* s lig h t neuromuscular 
incoordination, and increased numbers.-of errors* In another study 
Haoht and lea-ct* (1909)» ©Shift using the olroutar mass., measured run* 
sing time and errors after intraperitoneal injection of 2 to  l$> alcohol 
In '£•©©* dosages# She ethyl alcohol was found to to a mild depressant, 
upon both running time and errors *
in esperime&t by Milos (192#) employed small dosages {amount not 
reported)' of alcohol introduced intraperitpneally#. fee apparatus m e 
a ©wpler elevated sirs 1. ©ton aai# with many «hnt«® points and opfor* 
tn a itie s  for mmm* Progress# coordination# fetsftelttg* time, a s i  
errors on the me# wore .recorded# i t  m& found that alcohol caused 
d iso ©or a Inatl on of loooaofeion and balam©#* hut no loss of orientation  
or memory* la  a la ter  study* Miller and Miles (I f36) invostiguted 
the e ffec t  of alcohol ©a m  over lea mod mass habit in a mass with goal** 
pointing Minds# Alcohol *%ual to  one-thousandth of the ra t’s bc&y 
weight was injected imtraperitoneally♦ She i s  were run 20 mixu 'before 
and 5* 40* 20* 35* and 60 ©in# a fter  in ject ion* the most significant 
.result-was th a t’goal-pointimg errors iaoroasei* the aniliors ooaoluded 
that alcohol decreased the effectiveness of habits -which .'restrain 
animslo from making -goal-pointing, errors*
A ©emewhfat different type of experiment using intrayoritoneal 
in jection  t i l  that of Macsermn and tm  (1946)*- dosages of 0*5' to
3
of alcohol per kilogram of body weight were administered intra** 
peritoneally to  omtis * following the injection oemplax adaptations, 
swch m  doheuring aromd barriers end' d iff ic u lt  tw it oh manipulation®, 
were affected to  & greater decree -than wort simpler behavioral patterns, 
sack as reacting to  feeding a t t o  11 or making, oemwrnatory weapons***
In addition, the simpler responses re-appeared first aa the' animal* 
cam© out of the stnpor.
the resu lts of e  majority of the stadias mentioned abe?© may be 
confoonded by Hit Be* degree of mastery o f the neeeered response be­
fore the lntreduetton of alcohol.* In some of the studies {Carpenter h 
U s M ,  1952* Saoteod, l§53f itobh, Bloom, * f la g , IfSl* MsCht b 
to o h , 19291 Miles, I929i M iller & M iles, 1936) t$*ott*o«r« o f the 
o ff  sot of alcohol on performance 'end learning; m s made .on e. t&ek which 
m i  already being performed at the asymptotic level* the most prob­
able o f  feet of any aided m r Sable on snob a .task would be e''deerenent 
in  perfomanoe* §m$ is  highly unlikely for fie already per-
forming a t a high lore!.. Other experiments (h r lit t ,  1929* khoPewell, 
192.11 Wmtkmtt & fiomri, 1923) which purport to  assess- the o ffse t  
of alcohol m  learning itttfo&meed the drag a t the onset of the learn­
ing* they were thus testing the e ffec t of alcohol on.the acquisition  
of a new task#' th is i s  a different problem than that of. te s t  log the 
effec t of alcohol on the eentixmed learning -of’ a task already par­
t ia l ly  mastered:. S m n r ,  « w  when thee© criticism s are taken Into 
consideration, the l i s t  of a rtic les reporting deterioration of learn­
ing ■ and performance: when alcohol la present In the system Is long and 
Im p re s s  t o  *
On the side o f Hie argument that holds that small dosage* of
4
nlmhol km® a fa c ilita tin g  effect,, M lim k  m& fto-Fferland (1940) ro~
; th# feeults- of norli1'ttu iiao of mmk mm m  Xleplta, Hlenlraee,
- and Oodgo 'S&m&t o t who recorded; re a c tio n  tim es p r io r  to and o f tor
..the. in tro d u c tio n  of a lcoho ls trains th e  Ingestion method of .-alcohol 
thoio stu d100 o i l  imported on In itia l shortening of > 
notion.'tlait* 1-r
:":"';'% fiw- (1931) o ffo cti of oaotioaouo aloihalis&blon hgr
_ iagootion on the behavior of ton rat# « dooming In a simple maao did 
not deteriorate* oppdrntaft woo. a complex mase# loam*
r ing ©offered* In a similar Manner* M ica (1929) showed that aloohol 
inam all do sagas injected intraper Itoneal ly  did not nans# loss of 
memory or orientation on a complex olom ttd skeleton nu«*
'Us# mm adm itted ly  p i t #  o ld  and ha t#
on m ethodological and d&ta-prooesssing grounds. th e re  are* kmmm*0 a  
number of more recant a rtio lo r  that report .facilitating a ffects of 
alcohol *
3&*fteg&aun ■ (194:6) rafortad. that imtraporitontmllf introduced- 
alcohol depressed spoolflo responses in  oats* hot that gm3ll:dosag©8 
acted m  a mild stimulant of hath the cortex and the- t^pothaimut m 
/^*fe^ nas■■'h5^ ■ obtained %  d ir e c t  e l e c t r i c a l  ■stfe’O**-
lotion of thus# -twglomt* Carlton i l f f i )  -als# reported that alcohol 
f a c i l i t a t e d  -synaptic ■ to  o f f s e t  h a rh itm ts-p ro d n o cd
, there are also two studies that .inspire Into- the relationship- 
-of -mmll Icsngcs o f  alcohol ost' Ocmiitionad and unconiltionod rcupon#### 
$aatt (1935)» in the mm* study that m e mentioned abore* found the 
medium- dosage# (1*5 ml»/kgm*) and largo dosages (3*0 to  4*0 ml./kgau)
q?: 205&-alcohol to  bo uniformly depressing" m  reflexes end ’ conditioned 
rasfoBses* 'lowrer* the em ll- dosage1 (0*S ©1 * /kpu) produced notice* 
able boh&vioral . changes ■* conditioned and unconditioned response 
tendon decreased' by approximately' &$*• • the- authors' also :het##..ths-% 
an orientation reflex* suboortlcally oontrelledj, - remained strong at 
a l l  dosage levels* : Mehsojao and Plana (1957)' gave ®ose. support-to 
'tfeete'-'findings by measuring innate salivary reflexes, andcondiiioaed 
'reflexes in response to  sounds * the experimental -were 4og-s. who 
received alnahol-'by - stonach. tube-. At blood alcohol lev e l# .of- abowfe 
9*3 and 0'*i$ per m illiliter*  cortical hyperactivity m s expressed by 
ah increased salivary response to sounds* At higher blood, ale oh©! 
..levels the drag acted solely  as m deprossaat*
thus* while meat .authors- agree-that la- a l l  but the smallest dos­
ages - ethyl alcohol acts as a. dej*rosoant* the question m  to  the effects  
of small dosages m m tm  unresolved*
Aloeliol.*®. o f feet on the .system* Beeanet any affect alcohol has 
on. behavior'-must have i t s  basis in a 1cehel*s pfey ai ologles 1 e ffec t  on 
the organism* an understanding of the nature « f alcohol #s a ffect cm. 
the nervous system I# nssssmry*
Many facts have been learned about the effect o f alcohol on the 
system*- lemsmnand Card (1937) snd- lastersd §m®mkm$ (1953.) report 
that alcohol injected imtraper i t  oneal ly  enters - the ays tea very rapidly* 
fh#. alcohol distributes i t s e l f  to  a l l  tissu es in proportion to  their  
water content*- It is- dispersed uniform&lly throughout the to ta l 
water -of the %#% with the exception of the cerebral spinal flu id  
which receives preport!onatc!y lose*
the rate of alcohol metabolism Ia ra tm is  *105 oe* per kilogram"
of lsody weight p m *  Iicur and i s  constant regardless of the total, ©sou&i 
■pjt alcohol in the eyati©*. .Sthyl alcohol, to w i^holisud into carbon 
diox id#  and water with the m lm m  of sewn. largo calories per gram, . 
however,. u tilisa tio n  of alcohol w r  «ose&s flff ■ ef'':%|ia basic metabolic 
needs of the body # Alcohol aeeac to  mot acr a central :oerfoua. system 
'depressant* and Jh&cseieoitea from, mioChol resembles a histotoxic anoxia 
(ftbwmaa <& €afd* Xf39f -hosier 4 trccmburg* '1952)*
With; its eswpmtloely elowrate of metabolism* o w n  a om o U  amount 
Of alcohol roam in© In the system for « re la tively  long, period of time*.- 
Head (1939) proposed several broad hypotheses to account ■ for alcohol *s 
neurological. m otility i (a) Alcohol always mots a# m depressant and 
affects a l l  law !#  of th« nervous system usually mad adversely j (b) 
Alcohol mots detrimentally on the lower refloat cantors before higher 
neural (xtmn art affected* thus usualu$, motor activ ity  to to the first" 
to  show a doosmmti («) 1h# phy 1 ogsnetlea 1 ly  %mmf t  portions of the 
nervous system ar© the most sensitive to snail osumota of alcohol* and 
performnnoo mediated by titsst parts « »  wf&oted before refloat types 
of activity.*, and (&}■ All le w is  o f the nervous. system are Impaired* but 
the- release of the lower canters from inhibition by the higher centers 
posfelts th r  sppssfw cs of -saotar eieoibmttcm which eo*«xtftt* with itth#!- 
leotua 1 imps iment *
Control of hshswi or by brain par tin If control of a type of be­
havior in a lower organism could he traced to & cortical structure 
that appeared, la te  in terms of phylogenetic development* the e ffec t  
of alcohol, upon, that behavior should he worthy of study* there haw 
been many investigations performed to  locate the higher mental pro- 
oeoooft in-rote* Iwahiey (1939) £14 extensive studies on the effects
1
eorbim l upm mm® learning la  the r a t .  II©- a§aa.la:I«ii:'t%at
..tbsr© wm m© Xwml&mMm i s  /the r&b1® o a r t«  for mate learning. .©«#** 
ability* eino© th is  early ■ study* several ©xperljisft&ts have
tea&sd to nnrer-e© thee© finding©# & ie r (.1933)* ns-img the iasbley 
Eight*€ttl«do-Sen las©* found a doareas© of "roase&lttg* (E) ab ility  and 
"learning* (U  nMXitjr with increase© la  'eortie&l destruction whieh 
nooaod to-reault fror; d©©trnetton'of about 18$ of the oortloai 'tissue 
. in  the ''frontal half ©£/the' brain* further legalisation of -th# oo.rtioal 
within thin m*m did-not m m  to bo important* ifefct witH" 
anterior damage worn more likely to repeat errors than aonaftl rate*- 
lilthcmgh 'Mid So retained pro'flcmsly learned relationships and goal 
furnished motivation, these faetors did not stem to bring about- re* 
ergaaiaatlea of experience • .galor (1935) also did a study to dofeerein© 
tii© eerbieal area most important in ooatrolliag aeerdtaated walking in 
mbs* ffeio ©tody onpioyoi & £«£&* wide elevated mas** the nm t severe 
leeemetor diebrubazioes war© In lAstiXoy1© area # (ernesthehie nr**), and 
in f  and U (motor area®) * Tho degree of motor distrubene* wao posi­
tively ©orrelatsd with the amount- of damage to the frontal half of th© 
brain.
In another study Morgan and Wood (1943) also Investigated tho 
of fact of ■removal of various cortical aroma to eos i f  there xm& my 
’i©o&ll&&h£ea of -sumbolte processes in  th© mt» lh#y used delayed a lter­
nation in a !Na#,&® -as their measure * Jrmediat© memory os tested by 
delayed alternation seemed most of footed by lesions in th© pro frontal 
region, and least affooted when bfco losiono were In the oooipital region. 
Hies© -authors f e l t  they had loo-aliead the- capacity for delayed a lter­
nation in th© anterior cortical areas. Oorgan and Wood f e lt  that th©
S
orttioal %mm_ IW Byntolin in -too rat toato&'to to ia?tto
projection fie ld s  o f "tot anterior wa^  tia&ial' division® of the- v®ntr®**- 
th&lmi® m*®l«u© *
&  -on '©spdfiaHmt-' o f  s&or© ©oape Epstoia aid Morgan (1*H3)
«tudl*&'£to © fffet-of lotootopy #n to#. witi#ip#t©py fuaailto
in  rat ft* 'Using *■ l&dht#? I'll «#•»#* they found that rata with prcfrantal 
lesions wm%& not relearn anticipatory responses in  the ftoss of re ta r d  
a'tioa o f ; hp**#. of rnaniag upon nearing Hie gt&i im a m oo* 3h#a© <mi»
m l#  did h©w?®r* w tonm  'the goal gradient, i.o«  increase o f  speed, o f  
lOooE&otloo rotfoa## m n iw  to# goal*. la  a sim ilar stmiy, torpentor 
{1953} u##4 gsoop# #f rato with pro frontal, damage , groups with parietal 
damage, and control groups in  a ftHHL s t i s .  Ho found that animals with 
prefrental damage mad# more amtloipatory error# than tho controls ♦ The 
mmimnln tlmt .ttsd-jmrletal damage 'did m% immmn' their tot&aI$&toi$r
fhu®, I t  #$$33$ that there i t  #m» oorttoa l' Xoonllseition o f **##•■ 
pom® In tho rat ant that anticipatory rmpom&B are fa ir ly -w ell located 
in th# anterior portion of tine brain* Hull (1934) hoe- shown that th© 
toralnftl retardatlan- torn o f ratl#$$*tery response £# a gmnlm  anti*  
©Ipablm mupmm  a l e  to  too pr«tm liy  of'to® imosmtiw and..not meroly 
m phonm®mn mnmd b y  the rat*© ©lowing •dim to to#p h is  nos# trm  
bmp tog' tho' end o f tho alley* the tom lnal retardation response is  
t u l l t  mpojj and omm after th# iaeroos© of running ®p#*d or goal grad* 
lent *•#$#&«#*
l*urpo#«
th© pmmnt ©tody roprosents an a t t e s t  to mn*m too o ffse ts  o f
9
thm®  4$s*go tw m l*  o f oiootiol op*!*. ** 1*mk wh%Mk f#rssitt«$ m m m m  of 
fcotk p&tfotmmm m i tOftPttttif* %0 took. m # to  stllosr tfo* ligtft*
giottoo «&& tootligjg in  ono #tn% of mmp&% o f tho w rloM ot f&iai to  t»  
In ©ttitr lotoit%&tlont*
ffc* aXoohol o€miM®%trt4 fcy infcroptrlfcottiol 
iosje'fltiffift. boosoo* 1M# i&ot&ol w ooliM  la. « foot ooootnttt oOoorotioa
m te «$& t. m in fc i Oogroo of ypm% i& t&o $s*
Wbs^ i 111 ^ooagoo w#r© of $f$f f^skyt oleofcol ttt 4 io tilio $  mfc#y* 
H » m il l  art titiog©,* *$£ g&« o f oloc&iol p r  kilogram of t©%- m ight# wm
feolo4#4 to ro^lijwohigsto tbs offoofco o f  oaoll iw ogof ©f tloofeOl ttpit 
hofeovloy* tb© oooosO* ^ooogo* .5$ pi* of oi©6ii#t f  tr  klltgrs^ o f toi^  
m ight* and t&-s tMrd Oooa-go, ! 3  p *  of aleohol for kilogste of h#%> 
might* w r#  iaal^iod for ot f^mri©©& o f 'lliolr offoot tdi% that of tfe# 
# i i i io r  &oo*g0»
jfe^foSft ©^:o#&loi f t  tortsriipt#  Hit pOiiM l,I%  Hmt Olffomwfc 
gmogoo of niz®h-Q% might nffoot hoii.oriar diffoma&ly ovor © %fe?t opm# 
tit# jjj*^  m m  rtm a t mrlm* tfc$o MsirmXa oftor £&*ootioa,* Hilo fro**
4tit©r% following Hit pmm4®nM o f  l l l l t r  aa# 'flit© (193$) osi! liootoot 
CS’953 )# iillowo# ©#i$©©fii«n% o f tlso jw o tM lity ' Hint flit lurgt io§«*fo« 
w oM  horn of foot# tlmf lor  'to thoso of tita «atl@ r 4as*ij§«8 Coring 
tho f ir s t  few o M q s  oftor iajooiioa*
gtftnnr^^nt .of kafegyiort fM  m $p«tno mplv$p& &llmM th# 
iafiiw^soot. ©f to ter it#  a t t#o letolo* lo«ra!®s »&£ i^foam ooo*  
Xmmiogt wni W  ^  «st*©r o&£ f«t%tra o f  -lilt orror tf'ort#*
fko fjPo^a##jf of orror# m o % .mttniirt* o f »###
wm  fho Jooatloo of tfeo orror^ mo ao#4. a# 4-n lo iiooat of
tto  offoot- o f o lo ^ o l oa orrof^-^js /vigttr mtntal
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after C&rpohfto;? (1953)*- Inoih@r ■ « «  ■ mtl&bpktnrf error® or
ltl§%w ■ immMm bfci»'epe&$ in  mmlng th e 'la st so at I on of the m&6©
ooxsparod with -that tsi-ite  proooediag oootioas* *Bmm odaobitoto'.tho- 
$o&l*gro&ioxt% ate retardetioa^grteie&t mmmm® of learteng*
ffi© thao spottt in ' mmlag tte m « and ‘t&tonoy'w** ©^ ployed as 
moe-swroa of or offlower lev e l of memtelfbsoMeteng*-
Hi ©so #.©jt&r&ho-noaouroo ted the important advantage of te to tn g  
the oteervobion of the possible ■ di.fferental ©ffooi© of aloefcoi on' 
lenrtifeas ate perforeA&ee*' It was? possible to- eteerw a 6 -^ i&jeotte 
with alebliel# iss&rm* !»■ 'pftrfornaaeo, !*&• r®  th« mao© in i«©.®:t|ss## 
ate yet X&SE& a dooraao&b in  tte learning of the mao*’ ,!*# # sal:© stowr 
errors* donve-raoly# it  wo possible to observe a tji Improve in th$ 
toamlng of the « & t  t&llo M i  r & iin g  bis®- inoro&sedU Sine# it wan 
gwlrabto for-'tter© to- te -an ecpal poootfeltlty for ps&tmamm m&. 
learning- to Improve nteer the iaflnenet of aXoohol as there was for it 
to  t te  So wsy©: not a Herded be rwoh m  aoynptoto o f  mitfmr
learning or s^ rfomaae© prior'bo'tha onporiteo&t&X ooooim^
tm  jggl tetevior In the apparatus together with tbo'-localisation 
■of t te  entioipatory roaponsdo -in the anterior sorter (Spot© in Morgan* 
1943 f Oarpaator# -'195$} 'allow oonftgorattong of roonlta that oould bo 
intorproted to  la te  support to any of -%o hppothoeoo proposed by ^
Meal (1939)s (a) I f  aloohol acts as % doproootmt ate o ffse ts  a l l  
lovolo.of t te  aorroua opoton o ra lly  and adversely* I t  would W.o** 
pootoO that a l l  noaoorosmta of porfOMawo woaM ohow a doflo lt with 
a lsteo t, ote that ©a# group wm?ia #ow the i w  typo of tetevlor* la 
te&ititm* bfco sagBittee o f t te  d a flo it would iseroaoo m  the -dosage o f  
alcohol inaroftoadl*
i t
(h) I f  alcohol note ■detrteoatally ®n the lessor m iln x  h®**
fere the higter arena are* effected , i t  would to ex a cted ''that t k® to ta l 
rutxmi&g time (performance) would drop off without a a 1 guifXoaut ohaug© 
In. tM of goal grtete&t* ret&teatloii gradient, or'errors*
(o) If the pky Xesonoiieal ly  w m r  or higher parte o f the mrvm® 
eyetew are  a ffe c te d  f i r s t *  e r ro r s  would i&orca&e a te  the  rster&abiosa 
e ffec t would' disappear, but ■rwx&xi& tin e  would rerieie about the twm*
(d) I f  o i l  levels o f  the mtrveuc system are affected, but the 
release of the lower centers from the inhibition of-the higher tenter# 
permits -the appeama.ee of - apparent meter excitation, the over a i l  fun** 
eieg  time should decrease -ate be accompanied by the breakdown of goal 
gradient., retardation- gxmdiftte# ate- gee1-pelettag-c rro-rs ■ gradient-*
de 11 lack a te  -McFarland (1949) repo rt th a t moot psychologists hold 
th a t  simple psychological functions arc lo s t affected  by alcohol than. 
mm &m&» If this is true* the results, in the present s&perl*
meat should esteem  to  c ith e r  hypotheelo (o) or hypothesis (d) a te rt*
m m m
Subjects t gs used in th is  experiment were 40 male albino rat® 
of t o  Sprague-Bawtoy strain , t o  moan weight of t o  J t  upon shipment 
from t o  t o r le s  Hirer Breeding laborsto ry w i  I f  I  gma# &t the begin­
ning o f t o  expertoataX ran* t o  mean weight of t o  §£ was $74 pis# 
m  Ss^  were expertonfally  naive at t o  beginning of t o  expert-
meat.
A p ^ ra to i t o  principle apparatus was a specially constructed 
SUll»Iflll type mas# (lull* 193$}+ t o  men was divide* into .four S*£b# 
sections* a start box* and a goal box:*
Hie sections were separated by choice points which were blooks 
in  t o  a lley  containing t o  doors. Sctwms 'to  too doors w»® a divid­
ing board, extending three inches into t o  alley  in t o  direction of 
the start box#' t o  door wee sad# inoperable*, and the ot o r —t o  cor­
rect door—allowed ' t o  £  be proceed Into t o  n e x t section of the mate*, 
the *•$*•«&* o f correct deers was in  the pattern REEX* Since the deers 
could not be operated la  the reveres direction# to - go could not re­
trace the nose past a choice point* t o  foot In front of each choice
point m e a centering arch# this arch was included so t o t  the Se
would he in the middle of the. a lley  when approaching a choice point#
the mate was cone trusted o f 7 In# clear pine a took# lb# a lley  
was 7 In# wide and 6 1/0 in* deep* Each doorway was $ l /2  in# wide* 
t o  start box was 10 in* long: and equipped with a gu illotine door# 
t o  goal box was 24 in# long* the reinforcement was placed In a
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bottle cap gluod to ft® floor* ft® top o f ft® main ©ections of the mat# 
was coverod with 5**fb# #e®bi®ii# o f hinged l / l  in* wlr® mesh * ft® start 
and goal %mm were equipped with separate wire mesh ©ever®. . ;■
■ft# mala ports of tli# miuso/'iivftft b u ilt In two XO*fb* section#* ft®
■v' ma® oonttruoted s® that ft#  Joint# of ft® mast wort tejnsealsd by 
:y:vofeioo points* ft#  cfacfes in th# floor wort carefully covered* fht 
wire ®e#h top was 0X00 divided #0 that f t #  separations coin#!#®# with 
th© choio© points • -A# for'to th© experimenter could determine* ft®
©hole® points appeared identical in every to#foot*
ft® entire'mas# was given two coats of ligh t gray deofe enamel * 
ft® f;*® passage throng a choice-point -door automatically closed 
a miorcswitoh and activated th® timing mechanism for that soot ion* Sach 
of th# mlorwswitoh®# a t the four chclo# point# wm# connected to  * stop* 
ping relay which .in torn was connected to .fir® leyXan *fr#X#b* ■ micro-
to  *001 of a minute. this- ermigemeat enabled automatic 
mmt&iMg of th® tin® 0 I  spent In each soot ion of th# &**«, cud of th® 
time In th® moss*
■ft® pro*t»ining am* me. b uilt 'to acquaint th® S® wiSh:th® spps* 
rat## and to  train thorn to g® through th® Choice points* It m» 26 in* 
long and oentolaoi on® centering «rch mmi one choice point* ft® start  
sad, goal boxes were of th® $mm& dftontiom# as tho«® wood la  th# ssperi* 
mental apparatus *
Eighty percent for® ©thyl alcohol was ft® drag used* 1% .was admin** 
isberod with a 1 ®e* syringe calibrated in hundreft# of a cubic oentl* 
■meter*.
ft®' incentive in the experiment was provided by \ *041 gsa* pellet#  
of Purina .laboratory Chow.
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Procedure t All 8s were fed Purina b&bor&tory Ohow Checkers ad 
.libitum for 1 mo* &»■ wore thou placed on a foe ding schedule to main­
tain  them a t 80# of the body weight achieved at the beginning o f  
scheduled feeding. Water was present at a l l  tim e*
Sh# 8# were housed in individual 1/2-lm. wire mesh liv ing  cages 
when not in  the experimental apparatus *
All So wore run a t the sane time of day to control for the daily  
hunger and activ ity  cycle in ra ts . B&m .(1959) hat shown that food, 
intake i t  normally at i t s  greatest la  the evening hears* therefore# 
a l l  'the training and exporIm«atstl on in  the present study was neeem- 
pitched betmm  the hoars of sin  and twelve p.m*
ft#  Ss were run in five replications of eight animate each#
Using a table of random umber#.* ft#  40 8# were divided into four 
group#--©no for each of the different dosage# .of alcohol* Croup 1 
received *25 gsu of alcohol per kilogram of body weight* Bromp II 
received .50 gm* of alcohol per kilogram* Orcup 111 received 1.0 gou 
of alcohol per kilogram., and Croup I t  (ft© control group) received 
l.O pi* of normal, saline solution per kilogram of body weight* lew- 
man (1935) reported that normal sa lt  solution l# a good-control for 
ft#  psychological e ffects  of ft#  injection of alcohol#
the experiment m s divided Into a pre-training period* « train­
ing session, a practice session, and an experimental session*
Pre-training period t A pre-training period was included in order 
to  acquaint the 8# with ft#  incentive and with f t#  us# of the choice 
point, l e f t  £  was placed In. ft#  start box of ft#  pre-training appa­
ratus and allowed to  proceed through the mace* After reaching-ft# 
goal box, f t#  8 was allowed to eat three p e lle ts , and then removed
and replaced to  the start box* . le f t  ft.*** gives ft® %/Z hr. sessions 
'■to'tlt®' p .r#-t«toii^  apparatus * ft® 8a went t i r e s #  the f t  ole® point 
with' the doors all. too way open# to t ie  following tr ia ls , the door® 
w w  ayahenatioally lowered u n til they were to  - the .closed position, 
f id  loot four tr ia ls  os the second sight were always i s  ft#  order B t il .  
ft® ft® pre-bretotog sessions, were g if ts  to  each £  os the third and 
fourth might# before f t#  experimental rm*
training Bess lost ■ During the training session ft® So were intro- 
dtsoed to  the experimental apparatus and gives 12 trial® . ft#  oholot 
point doors were opes for the f ir s t  two- rmm and closed os ft® la s t  
tea rmm*
intends®, running ttoee , sad error® were recorded for the la s t  
tea-tria l® , to  ea-eh tr ia l ft® £  was placed to the .start box. ih es ft® 
£  wa® orientated toward ft#  gmillofim# door, i t  wee opened, and ft® £  
started a, stop watft. f t  reoord ft® latency. ^h®s ft#  £  passed through 
ft#  door,, the watft was stepped sad ft® c le fts  were started* ft#®# 
sleeks recorded to ta l running time and running time for ft® f ir s t  
section o f ft®  mas®* thereafter the timing. was aatm atloa lly ,aeo« -  
plished by the 8 to paiaaj® through ft® shots* points*
them ft® £  reached ft® goal boa, I t  was allowed f t  eat eight 
.045 gm* pel le ts*  the .I,18®5 thorn put baft to ft®, start box to  begin 
another. t r ia l .
.Praetie# Session* the tto# intervals between trial® for ft#  
practice session  war# idestioal to those need m  the experimental 
night* ft® .purpose o f th is session was to record ft#  ohsraoftristlo  
behavior of each £  to the experimental apparatus prior to f t#  intro- 
dimtion of alcohol. tots daft made I t  possible for each animal to-
•erra as it s  ,mm control* .& record was made. ©f the following s.
X« ' latency between opening of the start box door and entering 
of the £  lot© the f ir s t  ©eetloa of the asset
2« .fohml tl»e-spent la  running the mm® (a measure of performance}*
sad
3* the amber sad location of - errors* An error was defined »e
fearing oeoorrei whoa « £  inserted - i t s  heed into the JMti* s l ie r  lead- 
ihg to the wreag door o f a ©holes point# -$&©#• aes«wre« ©eted m  m  
Indicant o f , learning ©ad of satiolpstosy raspeasee*
S&jmrlmonbal Sossioai the experimental session was identical to
the e@o©ndtrata.ing session. with the .ewooftioa of. the alcohol -Inject lorn#
'* 4 . 
of aldohdi that eshh jTwai, to  reeelve, the fol~
lcjwlng procedure was weed# the £  ws# placed m  s  spring scale, sad i t s
weight recorded, to the nearest, gram* the $*c weight la  grams was then
multiplied by-ii predetereiaed foot or (See dfftndln.A) to  yield-the »**%
her o f ©uM© oeatimoters of SQ^ -aI©©h©X or salts© solution to he 'isjastokU 
the alcohol was admjteletfrsd < fey l$trap*rlto&eal injection, th is  
'lajoot'ioa was assoapllsbad- fey eaolosiag the £  la  a w a ll aluminum sad 
luoite pea iawhlob i t  ws© hold fa s t , and inserting the hypodermic 
needle through a hole in the Incite bottom of the Apparatus♦ fhis  
-preeeduve seemed to  hew© a minimum of adverse e ffec ts  on the Sc.
Bach £  was .ran.-for one-trial f  ®t»# before the injection, and §9 
10, .20, 30, tad 60 mint# a fter  the introduction of the drug* The same 
m m m rm m t* m m  -takaa in th is  eeeelea ms in the second training 
**esis&»
fit© order in wlfeidfe tfes Sc m m  .run m® determined by m table of 
random' numbers *
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fho rat* $&%e ere fsprtduaed la  Appendix B.# la  wbitb to te! rsa-»
* • . i
.slug ttss t*  errors* sot labs**!#* iim g if t s  b$r tr ia ls  far tfes pretties  
sestioa  aad the sacperbaefital ststflm* These data, era arr&agsd % 
d©a*g« groups#
’>/•= <•
. Sbt *wa»**is#4 result# isbieti f e l ls *  ear# aattpeteA without t ie  data 
of S 29 (ttroop II) , Ss 5 ana 15 (Orovp I I I ) , and 8 16 (8ro«p W), 
beeemse these sain*!* did act eenapleie a l l  of the experimental tria l*  *
Sg 15 and 16 did mat lease the start box os a«r #f th#
t r ia ls ,  while Jh* 5 and 2 9  completed the mtse one© and three tiroes,
respeotiirely.
lutaaagfi Figs* 1 aad 2 represent the maun la ia se ies la  sseoads 
far successive tr ia ls  p#r group far th# practise and experimental 
ssssltms* .4 Wile axon mabahed^pairs slgnsd^raafe® te s t  (flags! * 1956) 
strap* ri&g the latsaSlss off the saqpsrSmsatsi sad tbs pwmtim easelems, 
»kmm& no sign ificant ilffertn e#  bai^rsaa tt*a tso sftsslonft ( » * U&9#
P ^ &3 3)*
A Krusbal^Wallls aii9«way analysis of rsrlsaos '(81eg*l» '1'95$) of 
tbs latencies i n  tbs practice sssslaa rewaled significant difference 
tasag grotfs ( I # 16#ii#.'f <  #22 )* ' f t  further locate this difference* 
$ tests (S.legel# 1956) wars performed, between tbs four 
groups# lbs result© of these tests ere sires is Table !♦
fig# I .  Soon per' t r ia l  for mdh group of Ss for th©
pmo&io© oooolcm#
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fafcle 1
Hesult# of tf tests between.
Group# for Mean latencies p#r trial 
on Fraatlo* 8*#«im
Group# 0 p
« n w n * iW iiJ r iw > ti  m m  m m
t  .* x i i  * m
I & xix to «$4&
x & v? 7- #a$7xi a XXX o .ooa
XX * 27 0 «006
III & I? *3 #540
Significant differences were found between Group# X and II# IX and XXI* 
noGIX m &  I f *  M  other word#, the group to b© given the *50 g&* 
injection m e  significantly differont f m  the other groups., which did 
not d iffor fro©- on#' another*:
A Erwskal«Wal21s ono»my analysis of variance m s  also performed 
on the data t r m  the snpsriatutal session. Xb# different*# m s  found 
significant ( H » 6*42* p <  *0 5, on# tailed), fh# Hama»lblt«#y 0 
tosts located significant differences between Groups I ant XI* l and 
III, and III and If (on# tailed). Xfee results of these 0 toots art 
given In Table 2*
j
TabX# 2
Result# of Majm~%Itaey 0 TOst# between 
Group# for iSoaa latonolo# par tr ia l of 
" Sossion
Group# W p
X A XX a .03
x 4 ixx a .03
t  4 I f  12 .55
XX 4 XIX n  .55
XI 4 I f  4  .143
III 4 X? 5 .095
After tbs administration of alcohol the group# eignifleant ly 
different fro# on# another wore the lesr alcohol group and the two
ax
highest alcohol/ the control group and the highest alcohol
^ m p .. _f» t e s t  sign ificant difference® Sm-'mwm%, l ^ m l m  on 
■different trials*  a friedtean two-way an&lyel# of variance (Siegel*
I f  fir)'was perfemtd «m the in ta  of the experitseatal mmtm *  th is  
analysis showed tigmifleimt differences (X^ « 11«$# d f '4* f  <  *®5)* 
From inspection oi* fig* %p it . -appears that the maim difference lira  
.between tr ia l ese-tmd t i e  other trial® * t r ia l  «a» -stems t© have had 
I ©agar mean latenci#® that* the other trial© *
Error## Fig* f #. a eliding bar graph* represent® a comparison 
by group® of the preferble® of the to ta l error® %im.de during the 
practice eeeelea and the experimental seeslon* $h® pare® a tag® of 
error® mede during the-practice .m m im  l«- shewn m  the left* aad 
the percentage of error# mad® during the experimental session 1# on 
the right* I t  cam .'to aeon that a l l  four group® made fewer error® 
during the eaperimoiital session than, during the pyaetiee eeoelan* 
the Wllooxom match#d-pair# ®lgaed-*r®ite tea t wm® performed between 
the errors-'.'mad®, during the -praetl.ee ami the ts$«Hjsssi**l «*«sien»»- 
fhe dlftorsBO* he tween the two sesslssui proved e lg a lf least ( a  * 4*59* 
p <*$$$)* H#i® oh ewe that looming-of the aaae- eentlnoed nmder a l l  
dosage# o f alcohol*
Fig* .4 represents* by percentage®* the fewer goal pointing error# 
made in  the c*per-|m#ntal eaeelea# by each group a# compared to  the 
group#1 goal pointing error# in  the practice see®ion* Ih lle  the 
difference, ho tween group® is  not sign ificant (Im stal^alli® - one-way 
analyal# of variance) the function 1® monotonia* with the. control 
group shoring the lea st  cfeasge in  goal pointing errors (<#) and the 
high dosage group stowing the most change (440*
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Figs* 5 and 6 adtkav the mean amber of error# per j5 a t each 
choice point for each group for the praotioe cos©Ion and the expert- 
mental so so loo respectively. these figures ore drawn with Identical 
coordinate value# and ore directly comparabIs* " i t  should ho acted 
fro® Fig* 6 that droop III wot the only croup which did not ‘show* on 
Inornate la  anticipatory errors at the third choice point during the 
#%erl»enb&i session.
X Friedman one-way analysis o f variance was perfumed he tween 
the choice point error® of the groups for each secsion* The e&pert- 
mental session nhewoi sign ificant differences C ,*? ~ 7*5* p <  *$5* ■■one* 
b illed )*  B&mum the difference between the individual choice point© 
could not he found’ a piupcmetrto analysts of vari­
ance- was done* this analysis, perfumed between error© made at 
choice point© in- the experimental session* also reveaXed sign ificant 
difforoaeo { F * 10*73, f  <* *01}* fbt t~t##h was then performed 
between, the various choice points for the experimental ease Ion* fbi# 
t e s t  showed sign ificant differences between the f ir s t  and third choice 
points { ts$*6» p <  »OS3)-«3xd between the third and fourth oho ice 
point# ( tv3*l* p *01 }• More errors were made a t choice point three 
than at any other choice point by a l l  groups except the high alcohol 
group* 0rsmp XII.
A. Iruskal-Wallis on©-way analysis' o f variance by ranks was 
performed on the total-error scores of the groups* the v a ria n t  
between groups was sign ificant ( S »  11*04* p <( *05)*
tl tests  were then perfarmed between the mean 
error© per £  for each group a t  each choice point in the experimental 
session* the results of these teats are given in fable $*
fig* 5* mm&Pw p t ®rmm per f  * t **& fMsifc for m th
group fm  tlm pm<Mm: wmlm*
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Table 3
P,&m%ts t>f *;%m*41hitn©y 0 Test# between 
lean Errors per £  for Each Group on tee 
Experimental Session
.1 £
3 *05 ('one t a i le d )
S #171
3 #05 (one t a i le d )
5 #557
6 #343
0 *010
Significant difference# were found between G roups l  and' n* I  and I7#
'taming. Speedfr Fig,7 shm ethe means of the reciprocals of rm*
;ning’tliae for each group for'.tec experimental session* ft  ©m b* seen 
te s t  Orcup t?f the control group# ran faster tern ear Of tel: a lec- 
hoilead groups* A Eruskal-Wallla one-way analysis- of variance w i  
performed for comparison of the running times of the group#* t o ; 
difference between the groups m s  significant ( 1 5  8*28, p ^  *05)* 
MftnxHRhltssy S' tests# performed between tee groups# showed that the 
alcoholized groups were sign ificantly  different from tee control 
group {- « * 2*3* p ^  #05)# and te a t  dr ©up 17 differed sign ificantly  
from Group 1 ( 0 ®  22* f  <  *05)*
Figs* 2 and 9 .represent the reoiprooale of the mean running 
time for each group for each mas® sectlorn in tee practice' session  
and the experimental session respectively* A Knaskal<*Walli# one-way 
analysis Of variance showed that the difference between groups cm : 
the practice was significant ( £*'■* 6*66* p <  *05# one- tailed)*
Result* of Mam^hitney 0 te sts  between tee groups for teat session  
are. shown in. fable 4*
Group©.
I ft II  
I A III 
I. ft 17 
II ft III 
II ft 17 
III  ft I?
Pig* 7* mmuM of the -reolprooais of the total rumxi&g tins© par
t  for mi$k grvop’ in session* ,
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G R O U P S
Fijg-* 8* Mean reciprocal rumlng times . for the Se in each group for 
sash maae sect! on la  the practice session*
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GROUP I  
GROUP n  
GROUP ur  
GROUP JE
I&bl© 4
fteoult© of V feats. between
tho loam Raolprocal Sunning times per 
git*© tootlou for 2&©h troop on th©
Fraott©# ftoftsitti
Qroagpo 2  £
I & II 2 .057
u m  5 .243
I ft I? 6 .343
n  ft 12 x- 4 .271
II ft IV O .014
XIX ft IV 5 .243
Significant &lftmmnm was found Mtw«a.. groups I and I I# and groups
II and I f .  th is was tmvam& % th« ©low- running times of troup 12.
ft Friedman two-way analysis of wmrJUmn# between the mao©
sections os Ins tbs reciprocals of the groups* running time la  sash
2soot ion for tbs practice period showed sign ificant mriamos ( ^  « S#Xf
F <«033)* laspsotloa of Fig. ft shows that <wt*y group ran ih© 
slowest In tb© first, mrnm ssotlon .
1ho sums s ta t is t ic a l te s ts  war# porforaod upon tho data for the 
oxj^rittsn&ftl session no wor© porfonssd on tbs data for the pm-otist 
ease ion- fhc Iruskal-^allls ano-smy analysis of mrlanos showed that 
the d i f  formas bstawm the groups m s .signlf loa&t { 1 5 7*3$. p ^  .05* 
ona-tailod). f&bl© 5 shears the resu lts of tfe© Btim^ltSMiF V te s ts .
■$Sbl« 5
St’su lts of &*m*4Pfait%sy V foots hetman 
ths Moan Btaiprooal Burning flaas par 
Mas© Section for Each ftronp cm. th*
Experimental Session
groups JJ £
I ft II 6  *343
X'ft XII 7 .443
i  ft iv a .057
II ft XXI 4 *171
II ft IV 0 .014
XII ft IV O .014
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Oft t h is  measure the con tro l group* Sroup I?* was - s ig n i f ic a n t ly  ,
41 f fo r e s t  from a l l  throe a lco h o lized  groups* Thus the Ss who, resolved  
a lco h o l toiidsd to  run nore slow ly  thou th e con tro ls*
th e  P r le to m  twro-^ sray ana l y s i s  o f  variance between the running 
b ia s  e la  the mass s e c t  ion s fo r  bhs a lco h o lized  groups showed s ig n i­
f ic a n t  variance ( Xra = 7 , J> <  •054)* XasfHSubioa o f  Fig®' 7 reveals 
th a t  th e s lc o h o lis e d  groups ran e o n sIs tsn tly  f a s t s r i a  ©cotton four  
than in  any other s e c t  io n  o f the,m ass* the running p attern  o f th e  
con tro l group* shoeing f a s t e s t  running in  the f i r s t  sectio n *  was 
d i f f e r e n t ■from th a t  o f  any o f  tho aXaohoXlaed groups*
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t o  teteoofe to - nni ta ^ r te ta te l
m m i m #  utilliing. t o  mt$ latooy i&it for a ll jgt ttetoi mo tigal* 
ftsaofe $ Iff# rum®#. lusw or, t te a  t o  teo i f to §  wort m o ly to  
OOfMsrotely# t it* ' Im terteut ecm&p#s*l*go* #ot*M be * t o  s lg u i f ie o a t  
teteeofe &vm*p mrimm  for to - proeMo# m-mi.m, wm iwm& tetoom  
&i?mp f t  aa l eoot* i f  to - o tte r group*# Is m&£rm% tte $i$n-tfimnt 
$& tti# mpmSwmM% «o*o&o& m®m tooatte tetoem  Groups 
1 ami If* t  m &  f itM m sA  III m i ff* Stoat aft##- ultotel wot mdmim* 
te tero i t o  Im  tonga group ta& atgm tfto iiity  to r t e r  tete& ite* 
tom. e l t o r  i f  t o  t e g o r  to a g f  groups t o  ooutrot group* 'trotf 
Ift m t .  t o  i lp if l t t o ly  f t o  titter i f  t o  I Of i f  t o  il*
i t  fis- 4lfftefto- ftaa ifte f I ll  {§## Fig* $}* Sfel*
to ist#  im t o  f i t o t a t o %  of t o  groupt f&m t o  jw aotto  to n io u  
to ttio ^ fofton tol m t m i m  im X im & m  tte t loagtb of Imtooy it  
f o t i t t o i y  r t la t o  to  t o  mmrn%. o f o l o t o l  timimitoroi-.* In otter  
t iir ii#  t o  nor* o lte te l t t e t  i t  ft4»imiotero4 t o  lomfor t te  Xstte&oloo 
w ill t o  S ilt  resu lt i t  «Sailor to  t o  fin&tego o f Sloplla* f  Ism to o t#  
wM. ©tego te4  Bomoiiot (4011tok# I f # }  *»te ohootei "tot small otMMttte 
-of tu |o to #  i l o t o t  4oe*o«#otf reoetim  t o o  .In I w i ,  mhilo lurgor 
4oo*$t* to r o t to i  it*
fli# m tom et I M  toeteoo» tr ia l#  I t  #ut i s  Harp jarto te  iomg 
ir n ^ m m lm  on t o  first trial after Imjootom* tot# loag teteaoiot
ttux* pvohmbltf m m ® 4  tiso otfooti o f tfti© imjootiom frooo&mro* 
mil £?oo$£ im t^M n$. tfc© a mitral ©how tho affaot *
Error® i Boosmeo mmry $rm $ tmmx orrors ttirtmg the ©*j?«ri* 
m&atal mmim. them 4urtmg tit© practise sessioa, f t  womM that
the &mt*&89 of aXothol m*$4 ;lr* IMe* osqportmost 4M mot imtorfer® with 
£& lo&mia© ih# took* lfe» Imafe o f la t#rft?«#o  of tho mXoahol 
it. &$$&$&t*&$ tgf tb« fasti that tfe© ©wifcroX gromf «fc©i«4. thfe f©«M»t 
f a f #? m y . of th© grotip® i s  orror $o$«$ frost the f rooMo# f t
m  of the fOtf©m of errors for tfc# rrparlmastsX
-$#a:g.l$u Mset si-a^fioesfcXy so?# # r w §  more mu#- m t Ohoioo p&int
i km® tU&& mi oitfeor # o fe #  fO fsit os# or fomr* that aXeohol to  
*mm 4s t ffo o i m  ©Kfciaipmiaiy #??#?$ i?  or|g©it®#. i§? tfeo momoiomi# 
fm s'tim  ro^oo&timg i& ptrcrafeftg* Of arrort
t m  oaofe- of tfe# froops I s  iho ssfcporltafftttftl cotton. ##2»fmro4 to the 
■ppm tim  m m im *  v&ito- the ooairaX gromf show?I so €%mQ® in  omit* 
oipotory error*t Crsmis I II , tb© $rom$r rooe&viajg the Xorgoet doe-age 
#f olodboX 8hem& the t  obsmge* It w  th# ®a\y grmap that 4M
aot laefe# m&m error# ot ohotoo point thro* ih&m #%, osy other oholee 
f o is t  &#?%&& the osj^orlreotnl $&m%m* TtiM Is to  o-wtttro*t t© thin
pwa$*0  mmm% paMt&mmi a s t fo lp to ij  #r*w» for the .fimotlw oeetioii*
■Is. wtitofi th© j«o«t ©rrorit *»■?© madfi o t ft#  th ir i -©hoi©© fo ist*  'tfcwro* 
f®m* th® higji iotog# o f ttioobott ?*0 pi*A'^*« uppm m  to Soore©©© 
orrom ©« aomsorod % gooi^f o is t is t  orrars *
Shi© ©Molt I© Isf^rootisg i»  lig h t o f  ferfostor1# (Xf5&) otsdy#
Hi fmm& itot: 'mhmt® witi foriotol dsmgo iM mot mm- Imoraoooi
'mm%w of tfith pmimwfa® 1 t e o t o  woro thou
11
lualftifelav --fhiB rtauXh t $  ■ ebufcsaidod.: bco&uoo Carpenter
the fr w b a l area® m  ev er tin g  -m  i ijh ih it lh g  l u f t m n m  m  
a n t ic ip a to r /  errors*.-. "Ike f e e t  w i  $?om|* XXX o f 't h e  '
a n tic ip a to ry  error© tsight- bo exp la in ed  a t  boln^ dee 
to  a s  exaggeration. o f  the i d i  t b i t  cry fu n c tio n  o f  th e  fr o n ta l are#  
rather than to. a 4 c tr te 'S ta l:# l* fo c t - in  th e 'fm rietm l region* fh e , 
p a rtio i& a r . c o r t ic a l  arc* on which a lc o h o l worked to  off© dh;„anticipatory  
error© in  m tn  rsmnlns uncertain*
Simet- In view of the sign ificantly  footer running speed o f  the 
control group eexstparod with the aleoholiaod groups., i t  may bo con** 
.eluded th a t  a lc o h o l, in  a l l  th e  ’dosage Xavct* mood In t h is  weperi* 
moat, caused c- docrcmcst in  porfcmaacc* I t  cam o lio  be .seen by 
cemparleou of Figs * $ and f  that the .running speeds for a l l  the 
ale obelised groups-wore longer la t h s  experimental m%$lm  them in  
'the practice ■ aee&losu Ifeis Mmmmmt' in. pmptmmmm tsny Actually- 
bo greater tha»; i t  apptarc,::for'.even I f  the mb# of rim ing had 
rcmmlsod.th# #isg% the d ec la r e ■ l». error*., ©hculd hew  produced 
ch a r ter
llhca fw e lu g  opeed w&a a m ly ic d  l a  tarns of-its#  rec ip ro ca l -of.  
the. jfteea. t is c c  f t r  mase section, the: difforoboec between the, group*' 
became cign ificca t in  both, the practice and the experimental
©eeaiott*- la-the former the eigaiflaemt difference woo--found beteeem’ 
Oroups .1 and I I ,  and IX .cad- It*. % ie mri-amo® woo probably caused  
by the elew-maalug speed o f Croup It*  la  the oKpm im nt& l m m $ m  
Group IV varied sign ificantly  t r m  a l l  the alcohol isicd groups * 
these roiulta support the coaolueteii that a lc ch c l. impaired performance 
a t  ©trery dosage le v e l tented * .
the go*! gradient fern of anticipatory response was evMstit la  
th e  p f s o t le e  -««ooifin th©' reaming. s p s e t  %n th e  f i r s t  m»«.e s e c tio n
was. the slowest for ■ every greiip* f t ie  goal gimMest response I#- mm®,
:.m®TB .ey ite b  is . t&s' date o f  the aleehelised a » |i» lf  during the export** 
mental i'tiii#®.* f t  th a t . esasisa th e . rimming speed for hi# 'tim&Sk'wm** 
ass ti &&'■- i f  ily  ttis ■ fastest*
ft# pattern' of rimming speeds for the different ■««#• sections 
Ic&leates that the retardation. gradient whlsfe £t> b u ilt  ttpam the goal 
gradient did sot -appear to  a s ip d fio m t degree i s t h i s  experiment« 
the overall nudlago of Ohio 6tody point to  these oesoltssioms #
%* Seapensa leteneies' are sot affeobed by small dosages o f  
aleeh&l bat- they are Increased by larger dosages*
2* Ale©hoi In tho dosages used in tM f eaperi&ent toss not 
off sot learning- oapnolty#
3* ftrga -doac »*os of alcohol ( the -,pi*/kf# dosage i s  thl« 
n&periment} imterrsifb amMoip&tery rsft^onso# is. tis# f&m of goo I.** 
pointing errors *
4* Bober psrfomsnoo la  the form of speed of roaming suffers 
universally from alcohol.
Is  b r ie f, the dots of th is o^porimoat shows that for * t&efc 
s t i l l  i s  the learning stage but sot completely now to  the Ss alooBol 
casseo 4 -.ileorenortt in  pertfem*aao# but ao .iooliae im the ra te  of 
learning*
., fk ft oosfisw atios of mmitt® - ■mrtm§mM& -iiest oleeoiy-to. the' 
..'seoond b|^othoslg proposed by'■■load ( I f l f l  be eeeennt for alcohols 
'-offeet upon"the eerfeee #yei*tm* this hypothesis proptt&ad-that 
alcohol m®$m detrimentally on the Xmmr reflex ©enter* before the
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higher. neural arena -arc o f footed *. ■ la  the pres oat study* motor nativ ity  
was the f  iret to  show a decrement in  the- throe ■alooboli.god: groups, 
while lefcmimg, ■ as measure t  by number of errors, fepro^od for- «l1t: 
groups*' th is re omit in oesfouaded % the ft  at that the- goai^poiatiag 
.errors were of footed by the 'largest dosage of alcohol* This suggest# 
that although the perforsaaoe -part o f a tail: i s  affootei detrimentally 
before the higher aoat-al portions o f the t&ek, the more advanced higher 
processes, i*e* anticipatory errors, are eliminated before learning, 
m  nmmr®& by to ta l number of efrbrt, la affected* In other words, 
i t  appears that, the- &o#b ompXm part of -the tash, or the part that 
is  learned l& it, in ©ore affected by- alcohol than, in morn basic 
learning* This finding agrees with that o f and Yu®*# (I f46)
study -i#iis!i shore1 %hab. ceaplem, m.daptef4loae and .awftch * uiiputaiiom 
wore a f footed by alcohol before simpler .mnipntat ions *
ffce proeent result® sees* to point to 0  hypothesis which is  
sligh tly  different. than any of. those proposed fey Me«dU - - It ai^ seore 
that alcohol e ffec ts  the lower centers ; f ir s t ,  eameiag- a ratardatl«a 
of running' speed before affeoting memory Inarming* As the dosage 
of aleabet i® Increased 'le@ml.ag • m  higher - menial pyooessss. -ehpsr-a. 
decrement* Ibis effect' on the higher prom m m  is  first- evidenced 
cm the la te st  learned -or the most ^dotioatt* behavior .and ’them.on -, 
the eider more stable, loam  lag ,
-ft is  hypothesis finds eme- support from the feawna physlologlosl 
■of.foots of ■ a loohol * Alcohol is  dispersed rapidly smd, equally im 
most of the -water content of the body* The nm  liquid that lag* 
behind..'im the ■ -absorption of alcohol in the oer@hro%i»i flu id  
(Jfewaeh, A Card, 1 9 3 7 )-* I t  is possible that the peripheral, neurons
mm -afftettd f ir s t  m  the w&$&r m rnm b * t  tbs m-l%& *m m £  t$M* 
ttofeutl, tk w -  a&u&iag |?srl|$isrsX Mkm%m* m <& m  
i t  t#  la  tht&isg 4««*iatt&t*4 3tymSd£tiaa# t o  se ir to i
# f *&#■ m m m &  im ^ to s  p » t e lb y  i»  'Ifes
ssmbma^toX flu id  i#  t#  im m  fto4jf* tta i
tbs by i&mm m t& m z  wt&$ d s itr to a ts  tm m
# to iy *  f  itM ii t&sr atari** t o - t l f  i t  ttoiJii 'it n i§ m  ttuft t o .  fiuti 
'tm gil®  ^ m m m m  i t i i i  %# 4isi«rW d f ir s t  % th& atofctl*  .Bsbfe Cl94t) 
that tfc# ator&i fttraatnr* &# w&mty W bm lm r i s  t o #
«$&&U tha& that 0 $ m i l  im vm &  Wkm'i&z* 'Mm- fm m -m m - *mm%M ihftxt 
t# mars ta to r tttU  to glsorgt&lt&iiatL by aico&ol#
t o  ?##&&$# t? sm# pwismis. tiud it* this.
CftriHmtseir' arid ito to td  gg& ttotd t&at £l«i»rb&&fiet &i aw*
Itigli'ly integrator £ma& t f  atrtwM* hthfttfitr sat otour iu?f#j#air#&l5l$r 
# f tiioM im m ltto  to«a? Xmmt® $ f  M s& gm kim * S i t o  ( I f i f )  f e « t  
■»**& ssisll £#t$te|^?i$tae$Xly tatoto&iQtd iunn§#s 
ut#r4totlu&  4ni euf/crtd# bub $& t o t  s f  tora iag  *&&
mmry
tim im$mt.1% #f t&adite <*& t o  a^faata #f .#XsitoX, «sm fe to tln r  
th# f&ab that th» **M#rs d# I t o t #  tig te?  at#ntti 
&#t %h& f i r s t  by a loot©! {Jtlltofe* X$&$)* 2hit i t  In rng-r®##-
nsni iftth t o  owsltttiont a£ th it  f tf# r  e t im r fito  tin? *.*£#«% ■## n to ii# !  
oa '‘‘higher at&t&l pretttatA  tht .prtttsit i^di-ots
that't&ttt t  tath i s  ia r ta t ig t t t i  in  w lito  thtvt sr« difftiNttt wattixrtt 
far i^ ptri?4s®wa«t<r &$£ mfaafc9# w ill  t!i.w t  &mm®ms&
t®f«r© and tiiat atytr, liighgr #rdsr Xea,ralag, will a
o t o r  t o m ' % ' i t  'fm d is tto  i# ttttd  ta. %#' 
findings # f tb is  s^ ftr to n t  and mm$M f&r t o t  t»4 sm to ;t to «
fk& sroltiptoatioa factors for caob grmp 
by ishiob th* iad iT itotl «ubj##ts boOy wolgbt in  gran* was
a**lilpXia4 to y ie ld  tho #f alcohol or ftalla* mlw*
tio o  to bo iaJ#oto4«
Oroug I * ,  ,  * ,  * * * * * * • * , ,  - ,003327
®xm$ U * * « * * * * ,  ,  ,  * * » ♦ • •
Oroup III . .001531
mm®' I f  * * • » *001531
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M m m m  b
-fk? raw data glwt* fig? «*ah- s ablest far 
t o  p?m%&m (m ale* a ad t o  «af*brtoais*l eaeaioa,. arranged
_ I I » W  W  ft&tftft
Mi ieatiaa© '
«* * Ofeoto m a t
$to» * leperted la  millimimstes {«Q01 mia*) 
lateaay •» Eeporto la  eeaoads 
t r ia l#  ** M m n  la  m t a i t o  from
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I f  of olooiiol solution iageotieriS *11 m*
F m e tim  B-#mim
fri&lm
*10 5 10 30 JO §0
1*4 1*3 *8 *9 *6. *9
m
■ 1 *■ J&6 AS 36 m :§t fttissfc .2 167 56 33 30 S3 33
3 66 6a 4? 07-, 454 §4 43 IP* I t tj- 41
tot* 663 107 M3 132 332 151
OF
1 1 0 O 0 0- 0
Errors a 1 0 ■0 0 - 0. O
3 0 1 0 1 1 1
4 0 .0 0 0 0 0
-10 5 10 at 30 60
l&tesay 1.3 t*3 5.5 1.5 1*0 1.1
IS
X a it M36 730 38 54' 35fimo 3 m ■54 43 43 ft; 35
3 49 57 68 50 €4 53
4 3S3 48 42 45 4# 43
tot* 695 1596 00$ l i f 197 165
CP
1 0 0 0 O 0 t
gfroro 2 0 0 0 0 0 0
3 0 0 I 1 1 0
4 1 0 0 0 0 O
k2
Suhjeet $ 0rw& I  Wlm& o f  mlmh&l mlutim  iajsofceS *10 m*
WmMim Bm&lm 
farlal*
**10 r 10 30 30 60
24*9 3:# 3*4 1*0 1*3 *1.
mi 32112 143 170 n ,45'" 545$&£ 2 m$ i f? m 50 47 31
5 Iff 46 107 133 61 62
4 t  m 47 46 40 43 ..53..■fofe#,. 6345 m 384 301 m : 60S
Of
1 5 0 1 1 0
Brror© f 0 Q 0 0 0. 0
3 0 1 '1 i 04 i 0 0 0 O' 0
.Ir3M#
**10 5 10 20 30 60
■immm tm 2*0 3*8 1.2 '■-■ *f 1*5
mt 050 100 I t 50 ■: 41 40
•'fM#' 2 1301 63 92 57 44 45
3 116 60 16
52
61 ; 48 44
, 4 104 49 48 "; ■ 42 4 6
"•fiat# 2451 213 200 216 ■175'. 116
t I 0 0 0 10 ■ 0Wtmm 2 1 0 0 i •0 0
3 • O' 6 1 1 0 0
4 1. 0 0 0 0 0
111
6 ®rmp t  ifoltsa© #l* aloofeol ©olotioo lojoofttti «20 00 ♦
Pmofclo# Soooioa. 
.tr ia ls
*10 s 10 to 30 60
latotiaif 0*5 3*0 1*7 1*1 .7 *6
MS
•”' 1 41 123 169 34 24 lie
fin# 2 4f 33 32 26 as a?$ 46 2# 20 as 10 27
4 41 .32 31 34 29 30
f®6 * 177 217 661 122 108 ' 203
OP
I 0 0 1 0 0 0
Irmm- 2 0 0 0 0 0 0
$ 0 § 0 0 0. 0'
4 0 0 0 0 0 0
*10
&Kf»er$2&e.ataX Soosion 
fr io li 
5 10 20 P 00
1*3 .7 *0 *8- *4 3*7
mt 26 25 08 29 21 20
'fSat© a 31 30 30 at as 29
3 30 20 27 so­ a# 30
4 33 32 3t l i 23 32
to t. 120 115 176 119 -103 118
OP
i 0 0 0 0 0 0
Error® t 0 3 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
lit
7 iiw p  I o f oloshe! sol&tiOi* i^ ^ t ; : ; ^ I 0  m*
W&mM:m foootim
.fr io li
• I t 5 m 20 10 60
a*o e*i •6 *2 .7 60
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I 51 40 42 36 16 35
fisisr a S3 4f 44 48 44 .43
3 114 SI 52 44 74 SS
4 94 » 52 S3 50. 55
to t. 242 mi 12% 1% ■905 1S7
«
I 0 t 0 § 0 0
Errors a 0 0 0 0 0 0
3 0 0 0 0 1 O
4 0 0 0 0 0 . 0
•10 5 10 20 50
6% 2»? *6 .6 i®% 7*7
m
t 99 45 36 213 3136 91
ife® a 52 42 SI 90 48
3 49 65 55 m IS# 60
. 4 51 53 45 57 66 59
26a 215 178 750 3445 278
CP
1 0 0 0 0 0 0
Errors 0 0 0 t # 0 0
3 0 1 0 1 0 0
4 0 0 0 0 0 0
m
I? Qrmp 1 Vt&mm of alcohol ©olutioti imjooto^ a t oo*
Frttotieo Sosfloa  
tr ia ls
*: & 5 10 20 St
■f^ t*3S0^ *7 ♦5 ,6 •4 •4
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29 26 21 m
f%m Z 37 36 30 30'
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1 1 0 0 0 ■0
Error is 2 0 0 0 0 O'
3 0 .1 0 0 0
4 0 0 0 0 0
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5 to 20 30
Mts»s§r l a 3 #2 7«o *6 *5
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i 44 30 300 22. 22
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Of
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4 0 0 0 0 0
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0
0
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U
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0
0
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1*8 1*7 *9 7*6 1*2 *7
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% 159 30- 23 1.82 22 as
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f#4* 279 123 i l l 284 100 146
m
i 2 0 0 0 0 0
Error# 2 0 0 0 0 0 0
3 0 0 0 0 0 0
A O 0 0 0 a 0
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1 79 27 35 30 as 2f
fin# a $2 41 31 32 35 31
3 53 35 32 & 31 334 43 35 33 35 38 35
fot* 245 X39 131 120’ im 120
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•, 1 0 0 0 0 0 0
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4 0 0 O 0 0 0
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m
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S eaton
tria l#
-10 5 10 20 30 ■6©
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■OF
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1*7" *8 1*0 " 1*0
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m
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f.fe0 2 34 X " jp X X
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OP
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Wrmm 2 0 X X X wm X
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0
0
0
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78
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Bxkhfoot 9 Qrmp III tQlm® of aloohoi ijajoofcol; *43 «o*
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3
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i t
■-.;■■■■■■■ t
3
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Fr&oti:C«. Session  
fr io l#
-10 5 - 10
a a US 1.6
150 2ft-: ■ M
751 104 -" 42
537 32- 29
375 77 52
1814 472 155
O 1 ’ 0
3 1 0
2 0 0
1 1 1
Bitjporfeoii i^tl'i Sesoloa
-10 5 10
s 1.0  a *9
48 26 . . . . .  23
62 ■'36 v'.-:
m 51 27
6a ■ 34 30
262 '  146 .. 119
0 * 0 0
0 0 0
1 0 0
0 0 0
20 W  60
1.$ tf  1 .0
M 26 22
26 26 29
25 24 26
44 34 31
112 lo t  106
0 0 0
0 0 0
0 0  0
1 0 O
20 30 60
2 *3 d  . 1*2
53 23 ■ 43
m  27 52
29 23 53
30 29 - 61
m  tm  ■ 215
0 ■ 0 0 
0 0 0
0 0 0
0 0 0
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Siabjoot la  C§ro«p I I I  ¥g1o&o of ftloohot oolutioxi Injootod *39 0 0 *
Fraohle* S m l o a
fr ia lo
-10 5 10 20 |0 60
I^tomoy 4.9 3*a ‘ 1.9 a.7 1.8 3.1
IS
% I5S 56 90 180 111 685
t  iflRi" a 9& m 236 64 79 99
3 101 m 55 121 115 H I
4 sa 31 37 223 38 85
tot* 414 23s 418 mo 342 930
OF
I 1 0 1 1 0 1
%rrw& 2 0 1 1 1 1 0
3 1 0 0 1 1 I
4 0 0 0
S*fetfi&0«*bstl SoBslom 
Trials
1 0 Q
-10 S 10 20 30 SO
latoaojr 2 .0 9*7 512*0 1.2 1.2 9*3
M
I *7 171 261 311 42. 37ma«r 2 76 007 87 75 69 50
3 67 60 66 71 60 ■61
4- ■ 100
toM
42 41 40 35
fob. 300 457 498 a n 183
OF
I 0 1 0 2 0 0
Mrm.m 2 i a 0 0 0 0
3 1 0 0 1 1 ■0
4 1 0 0 0 0 0
Sli
SnSjeot 13 ®rmp XII folwja of eloohol solution lajeeted/.. .*47'00*
Wmtim. Session  
trial®
-10 5 10 20 30 60
X&tiinesr 4*6 540 1*6 2*5 2*0 1*4
88
1 135 49 as 260 89 26
*1*6 ■ t 54 to 28 31 87 32
3 49 30 m '30 21 30
4 93 33 n 33 30 36
fet* 331 140 xvt 354 113 124
W
1 l 0 0 0 0 0
errors si 0 0 . 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
ixparimeatal Session  
tr ia ls
-10 5 10 2@ 39 60
;i4fc®si®r 3*5 31.2 4*2 2*5 "-2*5 1*1
18
1 51 493 59 39 -33 247
titt*/ a m 149 54 41 "35 37
- 3 78 89 46 39 32 34
4 I64 15 46 49' 36 38
316 80S. 806 158 ' 136. 361
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1 0 0 0 0 O 0
Errors 2 1 0 0 0 0 0
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0 -
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-10 5 10 30 30 6o
134*0 21.7 15*3 15..6 12.2 26.0
MB
% 403 aw 78 545 470 376.
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4 241 1U 109 13? 75 m
iot* 320 583 539 WO 1057 m
OF
i 0 1 0 1 1 i
Error® 2 0 0 0 0 0 0
' " 3 1 1 1 1 ■l Vv 1
4 1 1 1 1 1 > 1
frio ls
-10 ■S •10 20 60
i X ,  X X : ;■: X,' f I
K0
1 3 X X X X X
fins©- Z X X X X X. X
3 X X X X X X
.4 X X X X X X
X X X X X X
Of
% X' X X X X X
Errors 3 X X X X X X
3 X Xvffc X X X X
4 X X X X % X
20 Groiipr III foXvsn® of fttoofcol solution in^ootod *44 oo*„ 
FrsoMo© Softttloa
frim li
'*4o ■ 5 ■■•10 to SO 60
1*9 1*4 1*2 3 .7 "■ 1*0 3*0
US
I 201 n 20 26 26 33
0 42 m 31 60 4 i 37
1 54 34 55 54 49 57
4 73 44 36 30 36 44
Tot* .370 If3 150 I?S 150 171
CF
X 2 0 0 0 0 0
Error® 1 0 I 0 1. I 0
3 0 0 1 I I 1
4 1 0 0 0 O 0
*40
Ifcporlmotital 8e*«io&
trio l®
5  10 m 30 00
u e X.#0 2*3 2*1 1*0
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I 07 41 at 33 25 20
fjmo 2 33B 30 33 31 62 41
3 64 30 50 32 10 354 56 42 04 36 45 40lot* 546 iff 157 133 207 145
CF
1 1 0 - 0 0 O 0Error® 2 2 0 0 i 0 1 1
3 0 0 0 0 1 04 0 0 1 0 0 0
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Safcjeofc 28 <r?mp t t t  fi©loa# of alcohol aoltstloa iii^ootoi ,*48 «#♦.■
Frsotica BosSiozi
tr ia ls
*10 5 10 20 -30 60
labour 3*0 5*0 a»5 1*3 2*7 4 .3
MS
1 622 30 34 40 21 28
Tima a 95 3d 33 30 29 30
3 54 75 81 32 28 27
4 59 35 30 30 30 J 0
Tot* 031 104 103 132 108 115
CP
1 1 0 0 0 0 0
Errors 2 1 0 0 0 0 0
3 * 0 1 $ 0 0 0
4 0 0 0 0 0 f
$>K|ttri&e3ri*l So&sloa 
Trials
-10 5 10 2© 3© 6©
6.1 '1*4 9*2 3*8 3*8 •5
us
% 66 25 3© 3© 28 23
t im  2 35 26 27 29 28 28
3 37 26 25 27 ■27 28
4 39 31 29 29 29 27
Tot* 116 1©6 112 115 113 1©5
OP
1 t 0 0 0 0 O
Errors 2 0 0 0 0 0 0
3 © 0 © 0 0 0
4 © 0 0 0 0 ©
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Buh$mt 28 Brm$ III Toltimo o f  o loota l solution .40 <50.
F*ft«t4*0. Umnlm 
.%ri*U
5 •' 10 20 ‘ 30 60
.X *4 1*1 • *9 #7 1*1 < *5
MS
1 40 43 26 27 45 27
f  is # '; a 10 31 33 29 29 as
3 .40 30 34 35 31 20
4 41 33 31 47 36 43
f0$* 205 143 130 l i t ■'142 126
OF
1 0 0 0 0 0 0
Brt&m a i 0 0 0 0 0
I 0 0 0 0 ft 0
4 0 0 0 0 0 0
-10
■3H*X«
5 10 20 30 60
1*0 a.a 1*5 *9 1*1
ISO
I 25 51 44 36 SO 27
a 32 53 42 39
36
34 31
3 32 45 40 60 33
4 35 SI 43 40 44 SB
tot* 125 206 169 150 176 128
OF
I 0 0 0 0 0 0
iir© F i a 0 0 0 ft 8 0
3 0 0 0 ftr I 0
4 0 ; -o 0 0 8 0*l
3® ®mxp f i t  fnlxm® o f oloohol .solution ioJootoS *39 oo*
Preotloo Soootoa
*10 # 10 28 30
'lAtttBMQr 1.3 1*0 *# .8 *8
MB
1 238 27 23 31 37
time• 2 36 32 29 34 39
3 33 31 28 38 36
4 37 f l 38 3§ 37
tot* 343 120 123 m 149
OP
1 1 0 0 0 0
Errors 2 0 ■0 0 0 0
; 3 0 .0 0 0 O
4 0 # 0 0 8
Sosa tea.
, frliiSo
*1-0 3 10 20 m
.7 .8 *8 #0 .■#4
IS
1 45 61 30 31 28
't'tawr 2 46 33 31 38 29
: 3 4t m 31 .31 ■ 32
’, 4  ■ 48 .32. 31 88 3%
tot*, m i # X24 124 120
OP
X 0 0 0 8 0
Errors 2 0 0 § 0 0
3 0 0 0 0 0
4 0 0 0 0 0
27
36
■126
34
221
0
0
1
0
60
36
323131
129
0
0
0
60
37 III ?olu&e of alaehol injected *41 m*
-40
£r»atlft* I t s t im  
f r i a »
;,5 10 20 '30- 60
'tB&tmay' 1.8 1*0 *8- 1*0 *7 •*9
US
1 ao4 25 27 185 31 27
f  t o  a 344 29 26 32 30 25
3 30 27 26 30 29 26
4 44 33 a t 33 29 32
to t . 631 113 112 280 118 109
OP
I 1 0 O I O 0
Srros"* a 1 0 0 0 0 0
3 0 0 0 0 0 00 0 0 0 0 0
•10
I&|MrigH*a$al 3Uml*&
f r i l l s  
5 10 20 39 00
*6 1*0 2*0 3*4 15*9 18*0
us
I a? 64 OS 373 235 99ft®# 2 31 5S 5a 03 SI 00
3 30 75 63 59 64 474 3a 101 57 58 66 46
Tat* 120 356 266 554 446 251
CP
1 0 0 0 1 1 0
Erreirss 2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 1 0 0 0 0
Ormap XT fo lw #  ## nnllast m'ixktim &®$ ..*40' 0##
-10
Sm&lm
f* U l»
5 10 00 ' 30 60
a«a 1 #4 *7 *7 1*7 •6
m
m 5S 34. 05 254 31
mm  a 73 40 . 30 00. -■ 33 32
1 93 35 30 00 29 63
4 100 40 33 31 32. 37
Of
1 1 1 0 o • 0 0■ Errors a 1 0 o ■o 0 6
-: 3 0 0 0 o 1
4 1 O' 0 0 0 0
*10
Barparimsatal Senslsa*
frin l#
5 to 20 30 60'
lA^ fMpegr .*6. 1*0 3*9 *6 .*1 1*5
MS
I 40' 70 03 m 21 25
flmo a 37 31. 0# 26 2 6 29
3 34 m 2 6 05 322 31
4 .34 .27 • MU*38 31
■f&f* 155 %$7 110 106 404 115
Of
I 0 0 0 0 0 0
Brr-ors a 0 0 O © 0 0
3 0 0' 0 0 1 O
4 O 0 0 0 0 6
8o!s,joot* Srmif I f  fo taw  of oolSat m l x i& im  i&jeotod #43 m*
frmotioo 'Stooios
Trial*
<*10 5 -• 10 20 30 60
i#9 1*2 2*5 ■♦5 06 «5
US
I 24 24 *2*0 25 26
tT&e 2 61 20 26 26 30 45
3 44 a t 27 26 47 40
4 54 84 6a 38 34 45
22f 1&6 t a 118 136 154
CP
1 0 o. 0 0 0 0
Srroro 2 0 0 0 0 0 1
3 0 § 0 0 1 1
4 0 x ■1. 0 0 0
SxpairSisfttffcal So so.ion 
Trial*
-10 1 10 20 30 60
■«6 •7 *4 *7 *4 i«9
IIS
1 30 43 16 24 20 50
flmo-' 2 38 m 28 3*5 : m 34
3 50 m 38 38 40 35
4* 46 m 32 86 34 31
Tot, I6f m 113 111 121. 155
CP
1 0 1 0 O 0 0
f r ro r r  2 0 i 0 0 . 0 : 0
' 3 1 %. 1 1 1
4 0 0 0 0 0 ; 0
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itibjeot I f  Croup t f  l o l w  o f m l im  solution iajootod'"- *34 oo«
Prsotto© Session 
X*4*l«
-10 5 10 20 30
I® 9 1.8 I* I 1 .5 "8*1
I f
X 38 33 5? 29 102
f  in o . 2 43 36 29 88 ■'* 13
3 96 33 32 28 M
4 27? 38 100 ■66 53
455 302 218 153 216
CP
I 0 f 1 Q 0
trroro 2 0 0 0 6 0
3 I 0 0 0 0
4 2 1 1 1 1
i f
1.5
S»
56
35
56
20f
0
0
0
I
C P
Ba^#£ta*xit&X Session 
frl& lt
- I f 5 10 20 30
la t e n t 1*9 6*9 1.2 1.3 1.0
Mi
1 380 35 30 29 27
a??Ibs 2 37 263 35 30
3 35 47 33 m 26
4 83 50 68 51 -.4?lot# 541 393 166 130 128
I 2 0 0 0 •:a
Errors 2 0 0 0 0 -.0
3 0 0 0 O' 0
4 1 0 1 I I
60
1.0
24
28
29
46
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f
0
0
0
61*
&txb|&e& 46 Qtaiap I t  t&lm® ©f ©altae ©oltafcioa l»j©et©<i ■ >44 «©*
fmatt©© Basflcm
♦10 *■ I# m - 36 60
ftotrnoy 4*7 7*3 i a 2*0* #7 f f®
• MS
,1 ' , m 205 41 so .42 426
fife#- 2 i -  64 46 36 106 63 442
3. ■6a? 490 30 W 2? 6S
4 so 74 70 $$ 56 68
to t. 4070 5U 465 254 ■243 374
#
. V': x 4 4 0 0 0 4im ?s ■ a 0 0 . 0 4, 1 i
3 a i-”•■■ 0 0 0 44 i •4" 1 4 1 4
Xacperiaefttsl Bmnlm
■friml©
**40' 5 10 20 30. m
tatsacy 44*7 t SX X ■ X .X
m
% m X •X % X X
t%$@ % m % -X X X X
3 m X X X' X X
4 241 X t X X X
fat* 4053 X % X x. X.
Of
4 4 *w*«fc X X X x.
Errors 2 4 X X X X tt4f#M
3 2 X X X X X
4 4 X X X .1 X
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Subjost IS' Group f f  folm o o t iuj^stsd *
Pr&crfeicM Sti&iou
fr iu li
-10 5 10 20 SO.
4*5 1*2 #6 3,4 1*0
m1 160 33 23 10 19
tu® ■ a a/4 36 28 30 293 152 34 as 3a 28A 61 30 as 29 29
iofu 620 134 108 161 105
X 1 0 0 0 0
irrorn 2 I 0 0 0 0
3 I 0 0 0 0A 0 O 0 0 0
-10
i^ gwta®&%&X $08&lo&
wm®
5 to 20' 30
' 1*7 •8 1*8 1*0 1*7
MS
I 56 25 21 19 23
ffeo' 2 69 31 36 25 31
3 40 30 as as 29
-1- ' : ‘4 41 30 29 30 30
198 1X6 115 im 112
or
1' Q 0 0 0 0
1 i*w®' 2 0 0 0 0 0
5 0 0 0 0 0
4 0 O 0 0 0.
41 oo*•
60
1*5
m
28
3®
3?
1X3
0
a
0
0
■60
#7
ax
33
35
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m
0
0
0
0
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jfc ©%■ 33 tw ?olvm ■ ©t  ■ saline • aotfttloa ■ to J#rts€ #43' 0©«
Fraetioe ©ass tom ■
■trials
- 1# 5 10 20 30 60
iAtanr* &*a 0*0 0*4 iv 3 i*a -■ 2'*2
IB
1: 636 41 m 32 34. 35
f  toa ■ t 4 f 34 34 52 33 36
3 St 31 63 51 43 53
■4 6? 36 40 32 €3 39
fate*. SOI 154 200 1 7 6 ' ■134 163
©P
1 3' 0 1 0 0 0
Irrora t 0 0 0 1 1 0
3 0 0 1 1 1 1
4 0 0 0 0 0 0
Mmim,
tr ia ls
*10 5 10 20 30 00
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3 51 75 51 56 45 40
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CP
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4 0 •0 % 0 a
69
34
32
49
34
ISO
0
0
I
0
30
38
34
138
0
&
I
0
68
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3 0 0 0 0 0
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